We present tables for self-diffusion coefficients of the Lennard-Jones liquids and gases for various model formulas in the modified free volume theory of diffusion in the case of reduced temperatures T * = 6.0, 4.0, 1.3, 1.0, 0.8, 0.7 with reduced density ranging from ρ * = 0.025 to 1. Their accuracies are compared with the molecular dynamic simulation results. In the gas and liquid density regimes, the formula DCERC for the self-diffusion coefficient is accurate within maximum 4% of the molecular dynamics simulation values reported in the literature. It is the most reliable among the formulas presented.
Self-Diffusion Coefficients of the Lennard-Jones Fluids
In this note, the self-diffusion coefficients are tabulated for Lennard-Jones (LJ) fluids, which are calculated with various model formulas in the modified free volume (MFV) theory [1] . The reduced temperatures studied are T * = 6.0, 4.0, 1.3, 1.0, 0.8, 0.7 and the reduced density ranges from ρ * = 0.025 to ρ * = 1. Here T * = k B T /ǫ and ρ * = ρσ 3 , where ǫ is the well depth and σ is the contact diameter of the LJ fluid, k B , T , and ρ denoting, respectively, the Boltzmann constant, temperature, and number density. The various formulas in the MFV theory of diffusion computed in this article are modifications of the original form for the self-diffusion coefficient of simple fluids in the MFV theory [1] :
where v f is the mean free volume, v 0 is the critical volume, and α is the free volume overlap parameter. In the MFV theory, the mean free volume v f is given by the generic van der Waals (GvdW) equation of state [2] , which was originally identified with the formula
with u denoting the intermolecular interaction potential, e.g., the LJ potential; g(r, ρ, T ) the pair correlation function (radial distribution function); and β = 1/k B T . The critical volume was originally taken v 0 = πσ 3 /6, the covolume of hard spheres of diameter σ. The overlap parameter was chosen suitably, usually slightly less than unity, as an adjustable parameter. In the following, this basic formula is suitably modified such that the self-diffusion coefficient is expressible in terms of molecular parameters only, yet in sufficiently good accuracy for the self-diffusion coefficient.
Model D HS
With the definition of r ‡ as the maximum position of the function
that is,
the mean free volume v f is modified to the formula
and at the same time αv 0 in Eq. (1) is set
Thus the self-diffusion coefficient takes the form [3] 
which is now free from adjustable parameters. It improves the accuracy of the self-diffusion coefficient considerably.
Model D HSRC
The diameter r ‡ a little exaggerates the excluded volume for the LJ fluid. To rectify this feature the diameter of the excluded volume is modified by the following formula [3] r c = r
Here r f m is the minimum position of I (r) and r pm is the minimum of the potential energy or the zero of the intermolecular force. If the free volume overlap parameter α is taken as α = r c /r ‡ 3 , which may be interpreted as the ratio of the volume of a sphere of diameter r c to that of a sphere of diameter r ‡ , then the critical volume turns out to be simply equal to
We keep the mean free volume v f as in Eq. (5). With Eq. (9) for the critical volume facilitating diffusion the self-diffusion formula now takes the form[4]
which is free from an adjustable parameter.
Model D CE
The pre-exponential factor in the self-diffusion coefficient formulas given earlier represents the self-diffusion coefficient of a hard sphere fluid. However, it appears to be a poor approximation in the low density regime to use a hard sphere diameter in it. To rectify this defect, we replace the hard sphere diameter σ with the corresponding Chapman-Enskog collision bracket integral for self-diffusion. Thus we insert the reduced Chapman-Enskog collision bracket integral [5] Ω (1, 1) into Eq. (10)and obtain the formula for the self-diffusion coefficient [6] in the form
where π 6 r ‡3 ≡ v c as in Eq. (7). This form corrects the low density behavior.
Model D CERC
This model D CE can be modified slightly if v c is replaced by v 0 introduced in Eq. (9). We obtain[7]
where v 0 is defined by Eq. (8) and v f by Eq. (5). Therefore the relation of D CERC to D HSRC is summarizable in the form
The various models presented above are used to compute self-diffusion coefficients and compared with the results by the molecular dynamics simulation Tables  1-6 , where Among the formulas presented, D CERC works best in the density regime of ρ * ≈ 0.7 with a maximum error of 4%, compared with the MD simulation results. Therefore D CERC may be used to study related properties of liquids or gases obeying the LJ interaction law. In the density regime higher than ρ * ≈ 0.7 none of the models performs as well; for example, the errors of D CERC tend to be 20 to 40% and the errors of other models are comparable. In this regard, it should be noted that the MD simulations results in the high density regime are rather small and tend to be less reliable. At least, the models studied yield self-diffusion coefficients of a correct order of magnitude and thus may be still useful qualitative studies. [7] J. S. Singh and B. C. Eu (to be submitted).
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